Production of testosterone and oestradiol-17\g=b\by Leydig cells from adult rats was stimulated by LH or dibutyryl cyclic AMP (10 and 2\m=.\5-fold respectively). 
INTRODUCTION
There is increasing evidence that, in addition to gonadotrophins, local factors regulate the testicular function ofthe rat (de Kretser, 1982; Sharpe, 1984) .
Seminiferous tubule damage induced by treatment with hydroxyurea, vitamin A deficiency, fetal irradiation or cryptorchidism and efferent duct ligation affect Leydig cell functions secondarily (Aoki & Fawcett, 1978; Main & Setchell, 1980; Risbridger, Kerr & de Kretser, 1981;  Bergh, Bergh, Damber et al. 1984) . A luteinizing hormone-releasing hormone (LHRH)-like factor which modulates testosterone synthesis by rat Leydig cells has been described by Sharpe, Fraser, Cooper & Rommerts (1981) . Besides these effects, many studies in relation to morphological changes of Leydig cells have been reported (Bergh, 1982 (Bergh, , 1983 . Parvinen, Nikula & Huhtaniemi (1984) have demonstrated a paracrine control of seminiferous tubules (stages VII-VIII) on Leydig cell function. Sharpe & Cooper ( 1984) and Rommerts, Hoogerbrugge & van der Molen (1986) have provided evidence for the presence, in testicular fluid, of a compound which stimulates testosterone and pregnenolone synthesis in vitro.
We have recently reported  Papadopoulos, Carreau & Drosdowsky, 1986a;  Papadopoulos, Kamtchouing, Drosdowsky & Carreau, 1987) that media from rat seminiferous tubule cultures modulate Leydig cell aromatase activity and cyclic AMP (cAMP) accumulation.
The purpose of the present study was to clarify the cellular origin and mechanism of action of the paracrine factor(s) involved in the regulation of testosterone and oestradiol-17ß synthesis in mature rat Leydig cells.
MATERIALS AND METHODS

Animals and chemicals
Male Sprague-Dawley rats were bred in our Institute and housed under standard conditions. Animals had been hemicastrated by removal of the left testis on day 5 after birth. The resulting compen¬ satory testicular growth is thought to be associated with an increase in the number of Sertoli and germ cells (Hochereau de Reviers, 1975;  Cunningham, Tindall, Huckins & Means, 1978) . Rats were irradiated at 35 days of age: they were placed on their backs and the scrotum was irradiated using a cobalt source which delivered a total of 900 rads during a 30-min period. This technique leads to a complete degeneration of the germ cells 1 month later (Suzuki, Inano & Tamaoki, 1973 other reagents used for cell purification and culture were as described elsewhere . Purification and incubation of Leydig cells Leydig cells were purified (>80%) from 80-day-old rat testes using a discontinuous Percoli gradient . Cells (IO5) were incubated for 5 h at 32°C under 02/C02 (95:5, v/v) with or with¬ out a saturating amount of LH (25 ng/ml) in 600 pi HAM F12-DME medium (1:1, v/v) supplemented with insulin (10 pg/ml) and transferrin (5 pg/ml) and to which the various spent media (400 pi) were added; freshly prepared media were used in each experiment. Leydig cell aromatase activity was measured in the presence of exogenous testosterone (200 ng/ml) as substrate.
Sertoli cell culture Sertoli cells were isolated using previously reported techniques (Mather & Sato, 1979; Papadopoulos, Carreau, Szerman-Joly et al. 1986c Rich, Bardin, Gunsalus & Mather (1983) . The Sertoli cell culture media (SCM) were collected and concentrated tenfold through an Amicon YM 2 membrane (molecular weight cut-off point, 2000).
Preparation of seminiferous tubule medium
Seminiferous tubules were dissected under a transillumination dissection microscope (Parvinen & Vanha-Pertulla, 1972) . Isolated segments of 10-20 mm (200 mm total length) of seminiferous tubule were incubated for 20 h at 32°C in 1 ml medium containing insulin and transferrin with or without FSH (5 pg/ml) and testosterone (200 ng/ml). The purity ofthe semin¬ iferous tubule preparations was examined as described by Parvinen et al. (1984) . Briefly, the absence of specific binding oflabelled hCG and oftestosterone production under LH stimulation as well as the absence of attached extratubular elements revealed that isolated seminiferous tubules were free from any major inter¬ stitial contamination. A control medium (CM) was processed similarly but without tubules. After centri¬ fugation (1000 g for 5 min at 18°C ), the seminiferous tubule medium (STM) was collected and either used without treatment or filtered through Amicon PM 10 or XM 50 membranes (respective cut-off points, 10 000 and 50 000). The STM steroid content (testos¬ terone and oestradiol-17ß) before and after charcoal treatment was determined by RIA and since there was no difference in Leydig cell function, irrespective of whether STM was treated with charcoal, freshly prepared STM was therefore used in each experiment.
Miscellaneous
Production of oestradiol-17ß and testosterone were measured by RIA in the culture media as described elsewhere (Papadopoulos et al. , 1986c . Intra¬ cellular cAMP levels were determined by RIA according to the technique of Schumacher, Schwartz & Brandie (1984) .
Serum ABP levels were measured by RIA (Gunsalus, Musto & Bardin, 1978) using rabbit anti-rat ABP (1/40 000 final dilution). Briefly, the samples were adjusted to 300 pi with phosphate-buffered saline (001 mol sodium phosphate/1, 015mol sodium chloride/1, pH 7-4) containing 0-5% (w/v) bovine serum albumin and then 10 000 c.p.m. 125I-labelled ABP tracer and the antibody were added; the final mixture was incubated for 3 days at 4°C. Antibodybound and free ABP were separated after a further 24 h incubation with sheep anti-rabbit -globulin (25 pi) in the presence of 1% PEG 6000 (Koch-Light Ltd, Haverhill, Suffolk). The inter-and intra-assay coefficients of variation were 8 and 13% respectively, and the sensitivity was 0-3 fmol/tube. The standard preparation used (WR-R1 ) contained 9-16 pg ABP/ml.
The (Table 4) .
Characteristics and action of the STM factor(s)
After filtration through a PM 10 membrane, the STM-stimulating factor(s) was absent in the filtrate ( Table 5 ). In contrast, using a XM 50 membrane, the STM-stimulating activity was present as shown by the Leydig cell testosterone and oestradiol-17ß levels which were similar to those obtained with non-treated STM. The addition of charcoal-treated rat serum to the Leydig cell incubation medium had no effect on steroid production. To clarify the site of action of the STM factor, Leydig cells were incubated in the presence of either dibutyryl cyclic AMP (dbcAMP; 1 mmol/1) or 22R-hydroxycholesterol (30 pmol/1). As shown in Fig. 2 , a tenfold increase of testosterone synthesis was obtained with dbcAMP and a further significant enhancement (50%) was noted when STM was added.
In the presence of 22R-hydroxycholesterol, testos¬ terone synthesis was enhanced greatly (18-6-fold) and the addition of STM led to a further 65% increase.
Dibutyryl cyclic AMP induced a 2-6-fold increase in oestradiol-17ß production and STM further enhanced this synthesis.
Cycloheximide (90 pmol/1) was used to investigate whether the factor(s) present in STM affected the de-novo synthesis of enzymes involved in testosterone and oestradiol-17ß production. It is clear ( (Sharpe, 1985; Risbridger, Jenkin & de Kretser, 1986; Rommerts et al. 1986 ), seminiferous tubule culture medium (Parvinen et al. 1984) or Sertoli cell-enriched preparation (Verhoeven & Cailleau, 1986 Sharpe (1985) and Rommerts et al. (1986) . The factor(s) is of proteinic nature as it is destroyed by heating and trypsin treatments; it has a molecular weight ranging between 10 000 and 50 000 and is not found in rat serum or in ram testis fluids (Papadopoulos, Carreau, Pisselet et al. 1986o (Bergh, 1982 (Bergh, , 1983 . In order to clarify the cellular origin and the role of germ cells in the production ofthe STM factor, we have used hemicastrated and -irradiated rats. Hyperplasia and hypertrophy of Sertoli cells was observed in hemicastrated rats in which the production of ABP was twice as high as that of controls. The addition of STM from hemicastrated rats further increased testosterone and oestradiol-17ß synthesis in normal Leydig cells which may suggest a Sertoli cell origin of the paracrine factor. When STM from irradiated animals was used the enhancement of Leydig cell steroid output was greater than that obtained using STM from control animals, which demonstrates a Sertoli cell origin ofthe factor since more than 95% of the germ cells are destroyed (Aoki & Fawcett, 1978 Janecki, Jakubowiak & Lukaszyk (1985) in prepubertal rats and by Benhamed, Reventos, Tabone & Saez (1985) 
